There are 67 million bicyclists in the US, accounting for approximately 15 billion hours of riding per year. While bicycling is a wonderful recreational and exercise activity, it is not without its hazards. In the United States, the toll of bicycle injuries is approximately 900 deaths, 23 000 hospital admissions, 580 000 emergency department visits, and approximately 1.2 million physician office visits each year. l-3
There are now numerous reports in the literature on bicycle injuries from medical examiner offices, hospitals, and emergency departments.' 4I5 Much of the recent emphasis has been on head injuries and the protective effect offered by helmets.6-'0 Nearly all reports on other injuries have been descriptive, with little analysis of the factors associated with types or severity of injury. The influence of factors such as age, motor vehicle involvement, and speed at the time of the crash on the severity of non-fatal injuries is largely unknown. Such information is necessary to develop prevention strategies for those bicyclist injuries not amenable to the effective protection offered by helmets.
This study encompasses the largest series of injured bicyclists reported to date and provides important information on the epidemiology of bicycle crashes and risk factors associated with severe injury.
Methods

DESIGN
This study is part of a case-control study of bicycle injuries and helmet effectiveness,"' in which the main intent was to examine helmet use in head injured cases compared with controls with injuries not involving the head. In the present report, the case-control status of patients was ignored and all subjects were included in the analyses. Subjects were recruited from seven Seattle area hospitals; the records of the County Medical Examiners' (coroners') Offices were also examined during the study period to detect out-of-hospital deaths from bicycling occurring in the study catchment area. SUBJECT Information on the injuries was gathered from the emergency department, hospital, and medical examiner's records by trained abstractors, using a standardized form. All hospital admissions were through the emergency room. The abbreviated injury scale (AIS)'2 was used to assess the severity of injuries in individual body regions, and the injury severity score (ISS)" was calculated and used as a measure of severity. This was done using TRI-CODE, a computer program that converts text injury descriptions into ICD-9 codes and calculates AIS and ISS scores.'4 The TRI-CODE program provided consistent and accurate injury coding and scoring, given that the data were abstracted from seven different hospitals. ISS scores > 8 were considered to be serious injuries.
DATA ANALYSIS
Data were double key entered, cleaned, and analyzed using SAS.'5 Univariate analyses were conducted to examine associations between injury severity, crash, and demographic characteristics. The odds ratio (OR) and 95% confidence interval (CI) were calculated using the maximum likelihood method and the Cornfield method, respectively.'6 Unconditional logistic regression was used to calculate odds ratios adjusted for covariates found to be significant on univariate analyses or variables of special interest such as helmet use. ' either in the entire group of patients with neck injury (OR=0.9, 95% CI 0.6 to 1. IReference group: self reported speed <156 mph.
resultant injuries. The spectrum of these injuries treated in hospital emergency departments is broad, and includes a large number of relatively minor contusions and abrasions, but, in addition, a substantial number of more severe injuries (6.8% with ISS > 8) resulting in hospitalization or death. The most important predictors of injury severity appear to be motor vehicle involvement and self reported speed at the time of the crash while, as expected, the most important predictor of hospital admission, was injury severity. For fatal injuries, lack of use of a bicycle helmet or involvement with a motor vehicle in the crash were each associated with a 14-fold increase in fatality rate. However, helmet use was not associated with injury severity. These data were based on a combination of self report by patients or parents and data abstracted from medical records. Self reported estimated speed, particularly when dichotomized between < 15 mph and > 15 mph, appears to be reliable when compared with actual radar measurements in recreational cyclists.18 While we have no direct validation of self reported helmet use, reported helmet use in our community appears to correlate well over the last eight years with actual use as measured by observations.19 Furthermore, in the present study helmet use was recorded in the emergency department for 52.5% of subjects. On this subset, the positive predictive value for helmet use reported on the questionnaire was 96.3% and the negative predictive value was 96.2%, using the emergency department records as the 'gold standard'.
The use of medical records to determine actual injuries sustained provided more accurate data than that in some prior studies based on self report. Standardized methods to characterize injury severity also helped improve data reliability.
The study population was younger and better educated than the population of the surrounding SMSA and was also composed of a large number of cyclists who reported cycling daily, and more than one third who reported cycling more than 50 miles per week. Since the data were obtained from a sizable and geographically distributed emergency department sample in the Seattle-Tacoma metropolitan area, we believe the data are representative of the population of cyclists in this area. Thus The tenets of injury control teach that many different strategies are available to decrease their occurrence and severity. Bicycle related trauma is one problem amenable to many approaches, including educational programs, product modification, modification of bicycle path crossing points, regulation, or legislation. The number and severity of these injuries indicates that further development of interventions are warranted.
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